This paper proves that any real matrix symmetric in signs, {+, -, 0}, has no pure imaginary eigenvalues, so that if it is also of full rank, then it is hyperbolic -information useful in dynamical systems.
Introduction
This short note is concerned with the eigenvalues of real matrices with symmetric sign patterns, which will henceforth be denoted by H. The study of general "sign pattern matrices" --that is, matrices that are distinguished only by the signs of their entries, {+, −, 0} --has been in existence for decades (cf. [1, 3] ), with a recently renewed interest due to the M-theory in quantum physics (see, e.g., [5] ); major research interests on such "qualitative matrices" have been about the properties of positive matrices or the conditions of matrix invertibility (see, e.g., [4, 6] ). Our {H} here actually contain positive matrices as a special case.
We will show that such matrices {H} can not have eigenvalues that lie on the imaginary axis of the complex-plane, except possibly at the point of origin. Our motivation here is that, if of full rank,{H} are then hyperbolic, which is a theme of interest in the study of dynamical systems (cf., e.g., [2] , 107).
Section 2 below will derive the proposition, and Section 3 will draw a summary. 
Definition 1 A matrix H n×n will be termed (here in this paper by the author) "quasi-hyperbolic" if each of its eigenvalues λ
ConsiderH ≡ h ij :=ÎHÎ −1 , which shares the same set of eigenvalues as
and consider e 1H 2 b, where e 1 ≡ (δ 1j ) 1×n . We have:
choose and thusδ 11 small; since
2Î −1 has no negative eigenvalues, and hence H has no eigenvalues ±ri ∀r > 0; i.e., H is quasi-hyperbolic.
Example 1 As a simple illustration, consider the matrix
which has eigenvalues
thus, λ 2 < 0 implies that ab < 0. 
